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(54) THIN-FILM TRANSISTOR AND JUNCTION STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lower process temperature for 
enhancing productivity by arranging an insulated gate film to cover a 
first region of a semiconductor Film, then arranging a gate electrode 
to a region so as to face opposite the first region of the 
semiconductor film and then arranging a silicide layer to cover the 
side surface in an insulated gate film side and end surface of a 
second region. 

SOLUTION: A thin-film transistor is of a MOSFET structure and is 
composed of a substrate 1 1 and an intrinsic polycrystalline silicon 
arranged on the substrate. A semiconductor film has a first region 
12a and a second region 12b sandwiching the first region 12a, and 
an insulated gate film 13 is arranged so as to cover a first region 
12a of the semiconductor film. A gate electrode 14 is arranged to 
face opposite the first region 1 2a of the semiconductor film via the 
insulated gate film 13, and a silicide layer 15 is arranged to cover 
the surface in the insulated gate film 1 3 side and the end surface of 
the second region 1 2b of the semiconductor film. Thereby, 
manufacturing process temperature can be lowered and 
manufacturing cost can also be reduced. 




LEGAL STATUS 

[Date of request for examination] 04.09.2000 

[Date of sending the examiner's decision of rejection] 10.12.2002 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 

BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAITai8jDA41 1 097691 P1 ... 2006/04/1 2 



(19) B#ffl#ff/T ( J P) 



(a) {\\)#¥Hhm'&mm^ 
#Hi¥ 11-97691 

(43)i>Hf! B 11^ ( 1 9 9 9 ) 4 ^9B 



(51) Int. CI. 5 






F I 




H01L 29/786 






H01L 29/78 


616 S 


21/336 








616 A 










616 M 










617 A 










627 F 








Uplift 


i*3ft^t&#6 OL (i27I) 




*£H¥ 9-253 


0 5 6 


(7DHJKA 


0 0 0 0 0 3 0 7 8 














9 ^ (19 9 


7 ) 9 £ 1 8 B 




#^iiimiu^m#E^iiiBT 7 2#±tn 








(72)^0^^ 






























(72)^0J^ 


1A 


























































(74)ftJIA 












mmw\zm< 



(54) i3zw(D&m mmb? >i?x**$&zfm&mm 

(57) 

[nil] Mm7u^x<D{&m4ttfvjf&-e£.m&<DM\,* 
iii^it^po i y-s i ¥m#m&m^t£Bm b * 

s b*BS3a«*B»ttfta'r'6*« nit, i i i±c 

0, »1 ©$g# 112ai, ^l(DHtll2a £&tf 

«t^i2oi« 112b t^wrs^sittiB 1 1 2 

t, 1 20^1 (Dmmi 1 2 a£«-5 cfcSfcl 

EttdtXfcy- M6»BI 1 1 y-h»»ffill 1 3 

etT^I^I 112©*1 <Dil^ 112a £**rfij-r 

si^icEiftsnfcy- h«« i ut, ^*n#igt i i 

20^201^1 l 2 boy-MftMl l 3M<Dmt 

*>'J-*>f Hi 1 5 ^fMt^^i 1 1 2t»ftlfcV 
-XtglWs, Hl/-f >til 1 7dt$Ii1- 

in. »ttft^^Fs*> l < i4«»ae*^«iaT"r*, 



117s 




116 

4- 



117d 



114 




113 



112a 



112b 



115 



117S 



116 

4- 




111 1l7d 

114 -<7~. 



IS 




113 / / 




112a 



112 



1 

SfcO, micD^^ch, lift SB IS 1 ©M^fctfetJiSfcSB 

mm?- h&m&zitLTmm^mftmcDmBzm i 

tff bfc £ ££4$&£-<r£iW§t h7>yX^, 

winz^m&moimnzm i coM^^ct^HfiiBm 2 om^± 

KE^sn/ty- hife^^i, 

tftiay- hmmm±*ftLTm$z*m&m<Dmmm 1 <d 

wim^mfamcD m^m 3 o^oitftfBy- hmmmmco 

^IB^^^MS-'J n>^6^D> iiftfBfg 1 <7)^£&tf 
£ "9 Izm&ZnfcWZ 2 itftfBffl 1 <Dm&£ 0 

*#^Jf§ 2 <^^^T'Hffl3^M#J^^^^nycm)fB^^r B 
ly'Jn >^6ft 0 > miaB^ 2 (?) ^o^fcij^ 6 mlfBff! 

mtz^m&moimnzm 1 ^^^^^0^13^2 c^^^± 

HiffBy- h^a^±^^bTMIB¥^#:^C0HtlfB^ 1 <D 
itftfB¥^#Ji£Oi!ftfBlf§ 2 c^ilil^cktffJaBfg 3 O^iUcO 

[if 5£Ji 4] »ixi0 ,i cm' 1 -*95xi0 ,1 cm 
iltJs3¥^&lg£<DHfjfBS£ 2 <D&#G>iiftSEy- hffi^l^(D|^ 



2 ) 11-97691 

2 
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[ 0 0 0 4] y'j3>^^^S^iM*ft^;HCffl 
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:©J;^:po I y-S i, /zc-Si 

[ 0 0 0 7 ] MitaKM^StTli. X^TsteEfrZ 
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ra9 0 3ra$tlt^5, y-hlfeiI 9 0 3 i: 

20 ^$nfcy-Mi9 0 4 ^EissnTi^. y-M 

i9 0 4 JiCfi, ^#^i9O20V-Xl^9O2s 
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a±<DA#^mm^^iJ^^ns^^fcti, y — X • 

50 h^I^CD^^iCJi, *iE4&<zm^&*If§a*4>ft:< 
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[ 0 0 2 9 ] *8fiSy'J3>^6Ja:i 

[ 0 0 3 0 ] 

i \ztzm.<D*?tw<Dmm b ^ >^x^kt, -r>hu>-> so 
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t, mFl2¥^#l^cDmrfBS£ l (Dmm^Wo <kolz&mts 

ntcf - bmmmt. it&isy- b&&m*fthxwiu* 
m&mnmtzm i ft -r * <t ? izmwtztitcy 

bt&&mM<DmtiWiWti*:mo& o tzmmzntzis u-y- 

*f Fif <h£JHIL/iC <h^^f^tt5. *iltb(H 
^Sfr^^ttlBtv'U-tJ-'f nutlet 0 f>a >y s^- 

/cilih7>yX^t^§./;-7- Hl/OMIt 

^u-tt-r F/i±»ciEi£-rs j: a fc-rnticfc^o ->u^ 

So c<Dfz®. *mw<omm b ? >is*?\z%>uxvz& 
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^^^(7)^12^2 ©««OiUIEy- H^^^{8'JO®CDHfr 
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[0031] m$tm 2 tcga««)*»^o»[K h ^ 

-f > h U >y^)5:#MIy 'J n >^S«:*JB 

t, ^tB^^#:i^oHtfi2^ i <Dm®&&z*mmm2 <om 
m±tzmmzhtzy- b»»mt. mmy- bmmm± 

as 1 <o««tt^jA^^ + ^;uffi«-c*o , ^3 

[ 0 0 3 2 ] I»3ft3l3 {CIB«0*^^0»IK >>?X 
-f>h'J>yy^^ily'j3>^6^5i 
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#&#IB&fc 0<0»an*ifo 1 x 1 0' 6 c m '-^S x l 
0' 7 c m" 3 £<£i8ftl;:froTi>5. C (O <fc 5 {£ 38 £ £> 
^F««f*U0tt. ^ttilKS/U 3 

■STfiiR&K-rs £5 C LTfect^o 40 

[ 0 0 3 4] 02 4, 02 5llM0||h7>yX 
^(Z)«jg(D«SJS:«l»fi«|«C^-rE|-e&S. S24(H>h 

ih^yyX^t^^). :©Iih7>yX^U, 

< tfeil^iM^Mt^li lilt, Sfiilll 

bfcO, Sf§ 1 <Dg|^ 112at, 11 comi& 1 1 2 a £ 

tizts&oum 2 <Dmt& i i 2 bi^ft^^iMi i 

2 t, 112011 <D3I*g£ ll2a^^3cfc^ 50 
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izmmztifz?- hmmmi 1 y-h«j»i8i 1 

3 ZftlsT^mfcm 1 1 2 cDSg 1 <D^il£ 1 1 2 a tttfil 

-?z>&o\z&t9iistifz¥- hmm 1 1 4 ¥*H#BI 1 
i 2 (Dm 2 <Dm® i i 2 bcoy-hife^^i 1 zmom 
tmmt&mo&oizm&zntti'ij+y'f Fins 

t, y'J^H115$^LT¥^ill2tg^l 
f;V-X^i 117s, >ii 1 1 7 d t ZMcffi 

[0035] 125 (a) te¥#flelK 1 1 2Cn S^FIG 

t V-X ■ KU-f 'J -tf-f FJKciOSg^S 

h^>^X C<0»IK h^>>?^^ 

ti, 4>fc< tt)*ffi^»ttSlt5i« lilt, £ 
S 1.1 1 JitC IBIS > h U >isy ZtL&te&nzs 

'J3>^f.^5^1 1 1 2 a iicktffg 1 (O®^ 1 

1 2 a £J*tf<fc5iCgB3S£nfctf£2<Offi*fcl 12ci, 
^^iHn^nfc^M^ 'J n bfc 0 , I2C 
£tt 112c <B*U&ia> Sfg 1 c^m^ 112a £J*tr <fc 5 
tcMB^$tifc^3<Ofii«l 1 2 bt^ft^^^Ml 

1 2 ¥##Jg£ 1 120^1 112a & 

2 CD®££ 112c ±JCffi^$n^y- h«I 1 1 3 

t, y- bmmm i 1 3 ^^vx^^^m^^ 1120 

m 1 (Dmm 112a tttfaT^J; 5 tc E SS £ n - h 
1 1 4 £ , ^^^^ 1 1 2 CD m 3 (D^££ 1 1 2 b <D 
y-hlfea^l 1 3fiO<D®<h^®<h^M^cfc^fCgB^$ 
nfc->'J1t-f HSl 1 5t. y'J^^Fil 5$^lt 
1 1 2 ti^bfcV-Xli 117s, FU-f 

1 1 7 d (fcs^ifiLfct)©^*^. -r^^-^, m 

2 0M 1 1 2bli/>F-^t7ty h^^"r$> 

0 , V-X • H U-f 117s, 1 1 7 d \ttffiy> 

[ 0 0 3 6 ] ^125 (a) IU7tyhfi«HU^ 
»jfiT*0- 125 (b) \Z*7±y \>mm<Dttt>K)lZ 

i&mm-e^i&w&mm LfcL d Dm^^m^r^mmx$> 

T?S:3b^EI2 5 (b) »IKh^>^X^tt, / >^c< 
tt>3Sffi^»tt$It5I« lilt, 1 1 1 ± 

{ciSK $n-r >fu >->y^wi*MS/ »j 3 >fr*>t± 
z>mi <dm® 1 1 2 a t . ^ 1 o««T^F»e«^a£ft!a 
nfc#^as-> u =1 >^b^c 0, ^1 com^ 1 1 2 a ^ 

^^J:^ JCiB»3tlfc*2 U2ct. Rl cd^ 

Iy'j3>^b/i0> 12 112c OM^bl 

1 £>i|i£ 1 1 2 a£J*tr<fc5fc^3 co^^ 112bt* 
W-T^)^^^^ 1 1 2 t . 1120H1 (Dm*& 
1 1 2 a & J:y:ffS 2 co^^ 112c ±CE»$nfcy- 
hlfeiil 1 3t, y-htt5»fill 1 3$^lT^^ 
1112 cOHfffB^ 1 ©lit 112a t^f^l-r ^>cfc ^ (CSS 

hti i i 4 t , ^^^^ i i 2 coil 2 cd 

112c *$<£tfff§ 3 CDM^ 112b coy- 
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^115t, v'Jit-f F115 ^^IT^^I 1 1 

2 t&^istz^ -xmm ii7s, k u-r >mm 1 1 7 

[ 0 0 3 7 ] »*JS5 fcB2«W*»^<D»^«ifi«, -f 

y^^^aiy'j n *> tzz *m&m t. mm t. <d& 

fllAtfp oly-Si. p. c - S i fedfO^^SIv 'J 
^^^^•T^^tC, :*>©*! . 

>h'J >i/-^WttSS'> 'J 3 1 co® 

ffitt^jSttSttfeffiflB^ISaitv' 'J3>A^&5^2® 

limine iciei&o 
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£9, ^^IS-> 'J 3 >$^il:ffl ufcll h 7 > 
fen' P* *m&m* rT ^^if©D> 

10 [ 0 0 3 9 ] ^ly'j3>^ffll^:|Ih 7 > 

*u y-x ■ h* u-r ym&t VTm&VT^zmm&ife 

iy'J 3>co±®& c fctf#yM£>''Jlt-f HTl^cfcoC 
it-r Hco^iP^r^J <¥*#«<0^ffi<fc&J£SiSfc::friRi> 

1, «Aiija5»»iBi3te*a*^»««caf&«ia"r*»*, 
n> p* a^f^^-rs^fc^s^twiiffi^ k- hf >?mm 

30 S. ±j$Lfc<fc5tC, *%i(:iS^T, »!BI¥^#3S^ 
[ 0 0 4 0 ] *fc*»^fC*3^Ttt, ^^<<ht>^S^ 

(ct>^^^ h ^>vX^tcJ: O^fiJt^tife^a^^SS 
fciJ^x, n ^ h 7 >>?x^coy — x ■• K u-r yffi.t&<D 
? bffift&i'W'C Hl-CMt^cfc7l:Ltt) 

>I«*t)Onih7>yX^li. 7^fh • H-^ • h* 

u-r> (ldd) mm&rzmt b-7<D*yty bmm 

€ ^SBIS-T^) «fc -5 tC LTt>«k^. * fcSt n M b =y 

X ^ CD ^ < h • K - ^ • HU-T> (LDD) ® « £ fcfc 

y-x • k u-r >^^^^e>^ib^d n m<D^w®}it b 

7)^ y- hlfe^^co^^< <h t>—gf5co^«-et3: 1x10 
50 19 c rrf 3 \&±.\ZS'Z>& o \Z LTt)cfc^. Sfc, nMb^ 
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I, , ^c«CnS!^ftE«*7-f h ■ K-^L. # IC V - X - 
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[&w<Dmm<Dj&m] &Tiz*f&wiz^\,*x2 ztzmm 
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Ih7>y7^ttMOSFETM^^lTi)0, X 7 

x^easis i it, ««±tciBisdnfc-f>hu> 

5> y * ft^JSgJI v U3> (poly-Si) ^6ft0, 
HOlHl2ai, I10^12a^^J;^«i:I 
2(DMl2b<!:^t1*^^^Il2ch, ^^^^1 
2 Oil 1 (Dm®, 1 2a^I^^ (CgHSS 

mmist. y-hiMi3^^tt^iMi20 
si4t, ¥m&m i 2 (D^ 2 <Dm®. 1 2 b coy- bm 

-f KH 1 5 <h «lbt^*. y-hmni4£ 

1 6 KieRsnfcn h$-j^^itv-xis 

17 s, 1 7 d^^U-^-f KltMlt 

H*. Tft*)^ V-Xll 17stFI/< 1 7 

Il2t^lT^§. -f > b V >~>*y ?U 

1 2 < h->'Jit< FBI 5 ttezsa v b*-$l(D 
^^MU^O, 3 hjf<h Lt F-fcT>^JI 

[ 0 0 4 3 ] 02, &3\*mi izMTKlstZ&otemfc*: 

m-tz>*mw(Dmi& b ^ >zsx?(Dm&jjfe<Dm&mw 
-?2>fz&(Dm-cihz>* 

[ 0 0 4 4 ] if^7X^i'©Ifi 1 1 ±.\zzf^x^m 
&{t^m.nmM& (PECVDS) ft^lcj; 0 a - S i 
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1^ is-?- \s-tf-zm&Lxmfflmiz®M, nfeikit 

St*M->'j3> (poly-Si) 
il 2^^^-T^ (02 (a) ) o X*v*7-U--if- 
©fiB#t/1»7 a-SiMftll2i(D 
RJPE£«)2 0 nm- 1 50 nmigC^^t^^t^I 

fc¥»#Ki 2 <D±izm&tei' v z* >m<t& (sio 

x) N*fei&lg£ 1 3S^I^«PECVD 

10 ^(Plasma Enhanced CVD) , EC 
RmfrZlZ <fc O^il, Ot^T^JAtfM o , Ta, 

w\ a i ifc(i:ns<D^i©y-hM«ft*^«i: 

3&M^Jgll 4 i SX/Vy^S^^CJ: O^fST* (0 
2 (b) ) . 

[ 0 0 4 5 ] ^IT^Iii 14 ilCl/vX h 
L. 7t h'J7^7 7^-^l:J:0/^->^^^L, 
R I E*£ (SJ«?tt-r5j->X-/^>^ffi) ^OfiMXy 
> ^ (C £ 0 ^r^(D^^tc/^^-x>y Ity- hil 
1 4 ^J^^-T IS 4 liy- hlil4ipoly-S 
20 i ¥^#Jg| 1 2 £<BH^£Ift91T3fcfc<DBT&S. 0 
4 (a) C^tioi:, y — MI 1 4 Oniste p o 1 y 
- S i ¥m&m 1 2 (DiWJ; 0 ft* £5 

1 5 cj:^7-x • h u-f >m<Dm&&m±irz 

[ 0 0 4 6 ] $^lC/^-->^b^7 , -hfil 45: 

7x^iiTy-htt«insxy?>^ts, y- 

h&HIBi 1 3 fc*y- Ml 1 4 chi^il-fl^fc/l^- 
X>y£*l£>* ^CDX^/^V^^^Jx.^, CHF, £X 
30 7 ?>^^Xtb/cR I E&ft^fCj; OfT^cfc^ tC-ftt 

[ 0 0 4 7 ] poly-SiM«l 

2 <Dg§ 1 1 2 a ±tcy- h^^^ i 3 . y- htl 

I14^«|*«StlT*0, ¥>g#:Jg|l 2 OSg 2 
% 1 2 bfiBttSLT^*. 

[ 0 0 4 8 ] ^>1>T, y-hfll 4(D±I^^^1 2 
_tlc, Mx.^Mo, Ta, Al, W, NilKO^Ili 
1 5 i *7srty?m, C VD^ftiitCct OfSL. ^J2 
00t-4 0 0t:@^tCj[JD^LTp o 1 y-S i 
40 m 1 2 <h jKi^$-ti:«S £ t tcj: 0 > U ^-Y H115 ^J^^ 
« (H2 (c) ) . 

[ 0 0 4 9 ] 5/'J1t<Hil5$MLti, 
^MiW^l 5 i C(77<h^^JSlit;c7)^M^^ 

i5i(^$n§^ ( > u -tf-r i 5 ti^g-r * 
(03 (d) ) . *m&i&i 2&m z ?#m<Drzit>&vt\z 

/^¥-->7Lfc \k \Z > 'J ^ < Kg 1 5 ^TE^-r^fc 
«>• 'VUit-f HI1 5IJpo 1 y-S i *mfcm 1 2 CD 
fg2<77®^ l 2 b<D±®*3j;rj^®£Jl^ 
n-s„ ^/z. m 4 fc?K L7c0; ^ (c, y-Mii4^p 

50 o 1 y - S i ^^^^ 1 2 CO tc it €T < L T 
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i>3<or. mi <omt& i 2 a <j it-r F^sn 

CO 0 5 0 3 #fc, 1 4 «>±«^6JBnttft 

^16itlSL> y-X • h'L-OiS^e^fSfc^^ 
□ >^^h*-;H7h4^t5 (13 (e) ) . ■ 
RHBBIR 1 6 ti. MAW! > U □ >gKfcffil (SiOi ) , 

s^u n>^<b^ (sini) , asmacn^oiagBi 
«k^. §raft»isi6i:y-xisi 7 K^^>i 10 

[0051] tit, y-x • h u>r 

/^-z>^ity-xii 17s, 
i 7d, *5cfcr/y- mi i 4 (os^i^t^if aiii 
^^^-r^o y-xtii 7 s, h u-r i 7 a *5 
cfc^y- bmm i 4 «®^u^^5i^fc*b*i<D«ij««^f 

<hLTte, Al, Mo, Ta, CuJfcliCtl 20 

[ 0 0 5 2 ] y-XtI17s, Kl/-r>lil 7 d(i 
3 h*-;H 7h^^LTy'J1t<Hil 5 <hJg 

[0053] m i izm^vfr*5zw<Dmm b =? >yx* 
u Hii 5 i 2 ct)±® <y— 

5 <DftM<Dffi t\t¥-ffi&)lZ — ait^s. 
[ 0 0 5 4 ] po ly-S i MM120|20I^ 
, 1 2 bCSiiCy'Jt'f HI i 5^ii$ntt^:i 

1 2 CO ^ 2 ct>^££ 1 2 b (DffimiZ 

[ 0 0 5 5 ] (H^J£3i2) ® 5 1 JC0»J^b 

fcJ;5^«^*ttS*56^0»i h ^ >yX^Oftf^ 40 

[ 0 0 5 6 J fclAtf, n^**;UlbfE£$i**»£>£# 
A£„ y- MI 1 4 KHE<0m&a*#x.sn5£, 

frig i2ty- hife^i i 3 toftmizm^-wm&z 
n, y-x- Hi/OMW^ina. iE7L«y 

-h^ffil 2(0^4(^0X^^11 2(DS^1 lfij 

T^^fe^tcy-xm^m; Qwrnztiz. c<djl?u so 
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IE?Lte, y'J^HIl 5*«^I1 2©»20(B« 

1 2 b&ffimizm&LznT^tfi^moqsLMtsn&c t\t 

[ 0 0 5 7 ] p^**JU»ife££it*«^K:fct, n^^ 
^;Hif^©»^<!:fiiS5fc. iE?L^¥iftIl 2<ty-H 

i&iii 3 toRmizmmzti, tf^^^ii 20 

(Dfr&lziZ^mitm: 1 2 com 2 <£>®*£ 1 2 b^^ICy 
'Jf^F^f^t^aMit^t^, d<D<fc5 K^U 
^< Fil 5 £ p o 1 y-S i ¥m<tm 1 2 Ofg 2 (DM 

i&i2b<Di%ffilz*>mtfi-?Z>ctlzJ:Q. 

[ 0 0 5 8 ] poly-Si^^5^^ill;M 
£*l£> -> »J Hco^Ja^fi, l!ll + -100MQcm 
-COJ; 3 fcffi«>T«£H«tft^tta - S i * 

*J*a - S i ^iMtM o £cd > U it-f HOy-hi 
tfite^ 10kQ/sqr^^©(;ML a-Si ¥*Hte 
BltMotOyUlt-f F(Dy- h&fctteftJ lOkQ/s 
q<h@£)T{g<, -jR»tl 0 3 ©t-y-t?y-hjg 
trt^ttiS-TS. $6i:a-Si*i»MW»+tU 

[ 0 0 5 9 ] ei->'ja>*ftlt 02 (b) 

fc^©-?. ^iM©^Il:y'J^ Hi^Mf 5C 

[0060] dCD£5{C> poly-Si ^ttBlOv' 
Uf< HI$3>^^Hi<hlTffl^§Ci:l:J:0, ffi 

[0061] mmmm 3 ) m 6 h 5 > 

[ 0 0 6 2 ] *MSy •J3>il 2 O^S^r^-A- 

, 'J 7*<^»#JE<0 

t^T'tS. Lfc^oT, HSK^^^r < -rs d <t^"C 
h 7 >y X ^ ©M«E«ftt$l^±t-6 C 

[0063] S7(iCOcJ:o /i^^^^ 1 2 con >^ ^ 
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t&£o m?L&. %>fc&'s u n >fr*>f£2>¥m&m 1 2 

*mVt^/*?-~>?'3-Z>V£^ (12 (b) % X 

y >/ikfr*m^izmxs* 07 (a) (d^^iz^-^ 
-srf^riE-rsj:"^ tc-rntf <fct^. 02 (b) 

(07 (b) ) , ^Iy'j3>Il 2&Xyf 

[ 0 0 6 4] (ni8®!8 4) *2fij^j6 1 , mmmm2\z 

Wjfc&^&fr «b * CMOS (Complemental 
y MOS) SrJgjfc-r* £ £a*Tfffc^, C^T'lt > 
U FJi 4^«l:i^t5fc'Jn/i < • ^«»£F- 

[ 0 0 6 5 ] _ki£ Lfc*fBipJ<D»Bi h ^ >>?X*fct, y 
[0 0 6 6 ] 08te, *^^©Iih7>yX^SCM 

0 s izmm^&m&<Dmmjjfe(D&\z:mw-? ztzvxDm 

Ta5£ 0 CCD08 (a) \*mffimmiX~® t WLtz*5£W 

<Dmm b?>isx*<Dmmm<Dm2 (c) icfs^-rsi 

iS^LTl^. > U -fr-f FH 1 5 ii^jgSIv U 3 > 
1 2 <h£<D¥&te«i±K:*flfILfc&« 

1 i 5 i t©^W^SiSi:fili/t§^$n5. ccd 

ft*WK**fiJir**fti:UTlia«ft^*-6. C<D0rJT 

li^l 5 i c7)^LT^^gE^CP PJ>) SfcttB 
(MX) ft£<D, nlJfcl4pi©^#*Mt5C 

ft\z F- e>^$nsfc^tt^< . ^FM^coilibx^;i/ 
CD F-^fcy- F^aM^^LTfT^^^> F-fcf >y 

fc ct o y- Fiea^cD^M t>^#-r-s ci^tts. 
[0067] C cd ck ic , vm&i&fiL-rzfcib 
iz^m&mi 2 ±\zmmi>fz&mm 1 5 i ^irit^ue 

&m 1 2 CD 3 Z F®«© — aMcSK* F-^/I 1 2 
s, 1 2d StLT^S (0 8 ( b) ) . ifcy'J-tt-f 



10 ) 1 1 - 9 7 6 9 1 

18 

Fil 5 K t>¥3l#ig£ 1 2 JC^JjD^n/t^CDi:^ C^FK 
®}rfmto£tlZ> d <hfC F— fcf>^® 7 0 5rt*n^ 

[0 0 6 8 ] y'J^-f Hil 5fj:-^(:^i^I<i:ab§ 

fl!5fcCDi$lg£ F 7 >->*X^<Dcfc5 JC^^^I^CDn >^^h 

[ 0 0 6 9 ] £<0<k5 F ^ >^X^f;i, 

5F*fift*StMipS!5F3M^€: F- fcf>y-T3C <hlCJ; 

[0070] 0 9, 010, HI 1, 012 te*3£m<D 

mm h7>yx^^cMos \zmm-?z>m£>(DW&m£ 
(Dm&mwr&fzttxDmx&z. :;-c«iiikdi 

lcD^^l 1 a(:n-chIIh7>yX^^ifi)cl, 
55 2 cD^fc£ 1 lb(:p-ch F ^ >>*X*£ Jfcfifc-r 

[ 0 0 7 1 ] strain, 1 1 ±\Z a - S i 

Ry'.)3>^S^5¥»Ml 2*Ml, £6 ICC CD 
30 p-Si^fi^l$/^-Z>n5 (09 

(a) ) . 

[ 0 0 7 2 ] -D€\Z/U7—->t/Lfz¥mfcm 1 21C 

tzz&mm m 1 4 i &&um-?z> 0 y- MfeWiixii 

0iJA^T;U5n^A«:ffl^ej:-3(CbTt><fcl^ (0 9 

(b) ) 9 

[ 0 0 7 3 ] l^X* 7*hlyf>^Iil:J;0, £ 
M^jg 14i, y- F&fi&t 1 3 £I§J-(D/1*- >{C/1 

40 ^->x>y-rs (09 (c) ) o 

[ 0 0 7 4 ] ^LT. ^tBLfc^^^^ 1 2 ^^e>ct -3 
(Cy'Jit^ FJ^fiJc<0/2:«)(0^«ei 5 i ^^M-T^o & 
Mil 1 5 i £f£fg|^ iB*!LT¥W#«l 1 2 ctS^^-d: 
y'JD--f FI15 ^^^-r^> (0 10 ( d ) ) . 

[ 0 0 7 5 ] $«btC, n-chlIh7>yX^^)^^ 

tsfc*. ^i <d^^ i i a iz&mLrz&mm 1 5 i 

1 2 ±tdJ^^'LJt v U tf-f F^l 5CD-S& 
^IBtSJ; 9i:/^-^>y , t^). &2<Dmi& 1 1 b 
CD£MH 1 5 i ti-r^T£§LT*>< e CcDt^SiT*-r ^ > 
50 F - fcf > * § ^ (i^f ?f >a A £ *c J: 0 &\ tl \t P 
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(U>) U£<D n ^^F^^^F^^^^Uaf £>. ->Uif-f 
Fil 5 £7EmT5/z*!)fC/&Jg£L£::&^iJf 1 5 i 

^<h&o, m2<Dmmi 1 t> 1 2oiajbfc 

s, Fl/-f>I^12d^^$n§ (010 
(e) ) o 

[ 0 0 7 6 ] C fg 2 CD^*£ 1 1 bCp-c h »I£ 

S7>yX^^^^t^fci6{;, $ *>fC&JSB 1 5 s * 
«IT, |R 1 (DM 11a, m2<Dm*& 1 1 b 
£&M-r-5 (0 10 (f) ) . 

[ 0 0 7 7 ] OUT? At* — ->^tMXy ^>^JCcfc 
O^20iit 1 1 bO^&il/i 1 5 i , £J^H 1 5 s & 

&a«»&/t^-n>yfi, Miisi^i^ii 

WiltfAlSffl^, $6ICCtl6^CF, ftif^^fc 
Sr 5 # ;i/ K 7 -f X v ^ > ^fr 3 Z t K J: o Tfr 5 C t ifi 

[ 0 0 7 8 ] -f*> H— fc?>^&fc5^te 

-f :*>ftAi£fc:<*:fCcfc 0«AtfB (flffl*) »i:©pS!^ 

^w^^iira-rs. &mb i 5 i , &mm i s s & 

ffl 1 ©1^ 1 1 a fctt^M»tt*A$tl 
"Ttc, !g2©1B#l 1 bO^Ml 2 CD^aiLxfc^^ 

>a*s&jjn$ny- a«« 1 2 e , 
f k >m^ 1 2 f ^»j*ans (in (g)), : 

Oi^ailtJ: D^-y-fe y h£#-T5 n - c h!9M h 

&mm 1 5 i &&&&mm 1 5 s ^m^L mi 1 
(h) ) , BPBi&nt£i 1 6 ^tuti, n - c umm b 

5 >i?X?<DZi bmt&£ p - c h fVM h ^ >>?A 

*(D3 KM^chCDZi >^^7 h*— ;n 6 h 

(0 1 1 i ) o 
[ 0 0 7 9 ] *:LT&1?L&7 Afc 

0 y-xii i7s, Fi/^ >m*§ 1 7 d 

(012 (j) ) . coi^^t^CMO s \m&\zfoc 

mo s |El»*^fiJc-rS c 

[ 0 0 8 0 ] ft*j, :owtuy-^M 1 7 s , F u 

OMHdlt n- c XiWmb 7 >V7,? (D*m& 
m 1 2©y-X«« 12s. 1 2dtv'J 

2 (k) ^0jj^-r^ J: -5 tc-r > h u >i/ y ? fz^mfcm 

1 2 <h vUit-r FB 1 5&^LT8^tSct^l:y-X 
[ 0 0 8 1 ] *58Wr«*^SSy »J n >&m>fc»BI 

h ^>i>*x^(o=F haste. fiH4{bfeiesi&£#^<b 
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#k iijtiafflSfHW^b-rs cfbt?€rs. ^/:n f b^ 
■^siitsct^ts. ch < leftist h ^ >>?x*£ 

[ 0 0 8 2 ] (*SSJ^ffi5) 0 2 8 (C^LfciiO^frfc^ 
{b£¥*H#Jg|co>'- h*gftcD + #ftf£^£pi£-rs C <t 
[0 0 8 3 ] fCT, *%^fli*^aM2/'J3>^6 > 

fe**»M<hv-x • FU>f v'U 

±j$c9 J; 3 lZ*$£W<Dmm F7>yX^IH>FU>y 
20 ^/^^^fy'J3>^i«iy'J^< FB<h©R8 

©y'JU-Y Hi^^LT^^MiiV-^ • Fl/^f>t 

x • fk >®«©^iS^(Ktc^»fi^*as»n-rs<fc ^ 
i/Tfei^. ceo £ 5 &$fj&£^ffl-r ^> c £ iCcfc 0 , > 
•J KBfcJ:Sigatt^t;^<o*#«!:, M #J ^ Jra (c 

x^^sifiic-rsii t^-r^s. i/f^^t, ^^ctot) 

30 fT*.5«fc5 tCfc:5. 

[ 0 0 8 4 ] y'Jit'fFiSffl^m07 , DtX*7 
n-om^tiJ^TcDJ: o izteZ. il 3, 0 14 

&comT~&Z>, ^^Sy'J3>li 20^^, y-h 
(iy'Jn >^^b^ (S i Ox ) $^7XvCVDSl:«t 

o^^bAco ft*5cco^j-eti^^xs^ 1 i±icr>y 

-3-hlilt> y'j3 >^^b^ (S i Nx ) 1 1 n 
40 ty'Jn >^fb§£ (S i Ox ) 1 1 o t^^IlT^b 
4^^^^1 2^^^. /t*-~ >^LTl>3 (01 3 
(a) ,013(0)). ^Ac, ^^^^1 2co/1^- 

CO^^^MCD^^ U^X Ft^ilT, p-c hilt> 
7>yX^i^5^Ml 2 (Cffi^jtaig«ffi-e<£iSft 
co^M^^^A-r^cfc ^ tC Itfect (013 (b) # 

BS) 0 

[ 0 0 8 5 ] h^^<hftS^Mfi^l 4 i 

^ > ^ L T , p-chI«o¥iMi 2®y-x®« 
50 12e, F U^f 1 2 hiil 1 3 
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0ij*_tfB (mm) fc^fcop* ^fam^-i F-tr>y 

ffifc£lC«fc O^iJD-r^) (0 1 3 (d) ) o CCDBfO-f* 
>F-kT>y&#te, y- h^^^ 1 3 Sr^LTfr?*: 
«>. «5 0 k e Vg«©jpll^^*-*i&5<!:b, H 

[0086] #fC, n-ch mi$L<Df- MI 1 4^/1 
^ - - > ^ b . :0y-htll 4^7X^tLT i o 
n H- fcr>yjfefc£lcJ: 0 , LDD (Lightly 
doped drain) 12ctV-Xi^l2 
s;fe«fctfKl"r>ffi«l 2d^<On- ^FjfSfi^ contra fr 

o 0 comax *> F-e>y&#f*, *pa*jE» s o 

keV, K-Xi3xio' 5 cm' ! i^t^6 (13 14 
(e) ) o 

CO 0 8 7 3 ^CLDDI^I 2cSt7t7hLfctt 
7>yX^©V-Xi^ 12s, HU-f 1 2 d <D 

<DB#co-r K- tf>y^^^y- hi&iiJgl i 3 x;u- 

Tteft^oOT, f&toljicD^ 1 0 k e vm&<D m&MfEt 
K-XI«lxiO ,t cm" ! ig{:i^l/i. dco 
n-chiIh7>yX^OLDDMl2c, 
p - c h^^h^>^X^CDV-X^^l 2 e, 
H K >SI^ 1 2 f fctey- hlfe^^ 1 3 ^W^^fz 
#k n' ^ffityKD-r H-fcf >^£) F — /1> hti^ec 

-emit 2*13. isrz&^xmm h ? >i/x$ <D&mzte 

BWlste^ (m l 3 ( f ) ) o 
[ 0 0 8 8 ] #IC, n-chfc«, p-chfil^^:® 
fc, vUit< F & rfL'Q' & fz &> <D ffl z_ o t&E<D&M 

m i s i zmmis * ^35010-40 ox:mm(D^mx 
m&m i 2 izmmzntzF-^y b^m^^^mt^n 

^xhf^^tC, 'J 3 >^£>&£¥*l#lg£ 1 2 <h 

1 5 i t^^ltt^Mty Uit-f Kll 5 # 
KfoWtf&ZtlZ, (013(g)). 
[ 0 0 8 9 ] *r<D&* 5£fcfo<D&mm 1 5 i *Mx.&C 

mk-20 i & £ (D&mtTkoim&mmT* X. y ^ > ? U 

T, n-chiih7>yX^7-Xi^l2s, Hi/ 

-r i 2 d tt^&ffiffiizm&znfzis u f<o 

^^r^-T (013 (h) ) o C0>fg/affiS&&l&£€:l£Bt 

3 F*-;u£ffi£fiSL, y-x • KL-f>ii 

SWffttfn-ch»ih7>yX^, p - c h mm 

[0090] :c^)*ifcKyptxoi9^0i 

[ 0 0 9 1 ] ST, p* 1 2 e . 1 2 f £J£j&-f S 

-r F- tf>^tc^bT«, < F-e>^itmr(c 

T-T:*> K-fc? >y£fTl>, KCPMOSM h 7>y 
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X^OS/DMfey'J^^ HM**Sfe%A&n 

Silh7>yX^(Dy-X- K U-f >««JC*>-> u-tJ- 
-f FJf SrieiS-T^^JCte, PMOSlih7>yX5' 
lCfc>LDD«lifi*SffltS«^<l:&S^. PMOSii 

h ^ >>?x u r^fts^/h* < • m^'&<t% 

10 Z.<D&W]&<D'h£ y — X • KU^>fa!Ojgfti<£> 

[ 0 0 9 2 ] ^CLDDI^l 2cl:MlTT*5^ 
COL DDiil 1 2 c > • H-ycD^^ir^ hm%(, 

il4i: Jt&bT, y-X • F U-f >2ffa ( + t'J7© 

&mjjfa) tzjzZKtez&oiztf-bi&mmi 3^si"r 

20 [ 0 0 9 3 ] ^tcn t M©MCMltt*5^ * 
iT F-X&fCWLTte, 5feCfJlXl 0" rrT ? gg&^ 

<fc Lfc7^\ ^ U -tf--f HJg 1 5 fCcfc 0 0 
«taffc£iifi!cT* F - bf > y £ £ S {£« 

F#£#«L/t*i£-, «t oft H-xo^»fi^srasjbD-rn 

[ 0 0 9 4 ] $e,{C, n< *f :*> F— fcf >y&, LDD 

Iti5J;^PMOSiih7>yX^(Dy-x • F U"f 

>±COy- P (U>) ^S^ttAs (t>*) 

fz* :nit n + -r 3*-> h- tr>y<fc o HfttcfT^nsL 

D DI^, *3<fc^PMOS*Rh^>>?X^©y — X • 

X''nt)tiz>fz&. b mmmzxz — a. 
^{cfgjfraii^^r'co^-r ;u Ffc H- e > zrm=ft>nz> tz 

[ 0 0 9 5 ] SBIh^V^X^Cis^tli, FU-f >« 
$n^>o LDDl^i3j;^PMOS|lh 

^>^x^coy-x- K u-f >l«loy- h^lbR^ 

<D?F1&®}^ *XDfJ*>&friZ<kZ>Y- KMtl0)^p a Dl 

50 
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C 0 0 9 6 3 &rc. <*>Y-\±>>?m<nm.\tm^v3- 

[ 0 0 9 7 ] *lC->U-y-f Hi^Mf§^IT^5 

Mg, C a , Ti, V, Cr. M n , Fe, Co, 
Ni, Zr. Nb, Rh, Pd. Hf, T a , W, I 

[ 0 0 9 8 ] ^Ilco^iin* -f*>F-tf> 

tC, (1) Mi«/n f ^>F-lf>^/7r- 
JKDMS. (2) &mm$ul&/7--)\,/Ti* -f 

> K-e>^/r--;u©j©a*#*sns. (i) 
e>^&#£jiis-ri&gai&*, (2) rurr-jn 

i 5 i x*m^ fzWm-e^FMfo'f * > & K-tf >^ts: 

[ 0 0 9 9 ] ±&LfcJ;5fc:/ni:x<B&(cfcfc7fc 

U"f VWflttt^UlM FJitC, £fcNMO S j$fg£ h ^ > 
yX^LDD J: ^PMOSIIh7>yX^0 

y-x ■ KK >®««y- hf&ftRK: J; 0 &ff £*ix 

[0100] COck^CLDDI^^^tUiy > H-^ 

+ C £ ^te £ 1* < ft i: 

[0 10 1] /^cctfiNMOSil h^>^x^i 
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PMosiihy>y7^o^NMos mm v^yis 
7,9\z<DZhyw( btzj:z>&&ffim&mm ifc^jc^ 

tC^M^*i6jtaU^:0«l«:Si^bfc^, -f > h U > > >y ^ 
«:*teaRyU3>*^»Sf»Mt. y-x ■ K u 

* >nmt Fm<Dfriz&o&&?z>m&mm 
io [0102] (mmmm 6 ) -^tc^^oiwigi h ^ > 

[0103] SitlT, #JxJ£3-X >^*h§3 1 7 3 

tC, S-T, S i Nx fcbtzZT >y-n- hilln^ 
5 0 nm, S i 02 rt> £ & £ 7 > ^ — 3 — h jl 1 1 o £: 
1 0 0 nmCt)/:0 7" ^ XV C V D ft IC <k O^MT-So 

20 a-S i^OT^ifiEU I5)5 0 0t 4 HSRilfl&G) 

a - S i ^Mfil^y? • U-if- • Tx 
-Jl/fel;J;0^3 0 0 mJ/cm ! © X * ;U ^ - r^Bt 

fSigii{fc:£i*. p - s i *&{*m i 2it5. 

[0104] ^l:p-Si ¥*H#i£ 1 2 £/N°^-x>y 
L, y-hiMl3^y7X7CVDfet'I$100 
nmC^fcD ^^"T^o $ ^{CMA^M o - T a n^^: 

y— Mi^t^^^^^iii i 4 i 

piiih7>yx^(h^^ii(D^iiii 4 i 

/1^-X>^b/zf£, p~Sit«12l:p ! 

m*<i *> H-tf >?m\z& vmm-r&o <^>K-tr 

ITR F^1T7 P 7XV^^J5£L, f©^7X7l-ft 
>V-XiLT 4 ^JQjiX^;U^-^ 5 0 k e V, ^F- 
Xixi0"cm' ! , ftAtM8//A/cm ! <h L 

40 [0 10 5] n^fWfgl b ? >i?X? tifcZ>mi&<D& 

mmm 14 i *n*? — ~>>/\stimzn- ^ifa®}*^* 
>b-\z>>/mz£.K>mm-r2>* -t<o^»«7K*#R5 
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At m©|I h7>yX^7K 1 0 Oi^i 

lh7>y*X^0ON/OFFlt^I^l^o ON/O 
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50 e>y^(cy- 1 3 tc^^n^n^ t<ot* 
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[09] *^^Olih7>yX^£CMOSl:Ilt 
[010] *5SiC0*i h 7 >y X ^ & C MO S CSffl 
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[013] *&m<Dmmb7>isx?<Dmmjj&<Dffl<D 
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